Neostigmine-induced hyperglycemia is mediated by central muscarinic receptor in fed rats.
We previously reported that neostigmine injected into the third cerebral ventricle stimulated adrenal secretion of epinephrine, secretion of glucagon from the pancreas, and direct neural innervation of the liver, resulting in hepatic venous plasma hyperglycemia in anesthetized fed rats. However, receptor type of these 3 mechanisms is not known. Therefore, we examined the effects of intraventricularly injected cholinergic or adrenergic antagonists on neostigmine-induced catecholamines in intact rats, glucagon secretion which is mediated by direct neural innervation of pancreas in bilateral adrenalectomized (ADX) rats, and hepatic venous hyperglycemia which is mediated by direct neural innervation of liver in ADX rats receiving constant infusion of somatostatin from femoral vein. Atropine injected into the third cerebral ventricle suppressed epinephrine secretion and dose-dependently inhibited hepatic venous hyperglycemia induced by neostigmine in intact rats. The neostigmine-induced glucagon secretion which occurs in ADX rats was suppressed by atropine. Atropine also prevented the neostigmine-induced hyperglycemia in ADX rats receiving constant somatostatin infusion through femoral vein (ADX-Somato rats). On the other hand, phentolamine, propranolol and hexamethonium showed no significant inhibitory effect on neostigmine-induced hyperglycemia, epinephrine and glucagon secretion in intact rats, glucagon secretion in ADX rats, or hyperglycemia in ADX-Somato rats. These results suggest that neostigmine-induced epinephrine and glucagon secretion and increased hepatic glucose output stimulated by direct neural innervation to liver is mediated by central muscarinic receptor in fed rats.